It was not all that long ago that strongly held clinical opinions to avoid prescribing 3-hydroxy-3-methyl-glutarylCoA reductase inhibitors (statins) to patients with any degree of liver disease were the norm. Over the past decade, however, data have consistently supported the safety of statins in patients with chronic liver disease (CLD), including cirrhosis, and have transformed the impossible into not only the possible, but the commonplace [1] [2] [3] [4] . It may have taken more than 20 years, but even the Food and Drug Administration (FDA) has changed the prescribing information labels of statins, eliminating the requirement for liver-associated enzyme monitoring in patients with normal liver-associated enzymes (LAEs) [5] . And an enlightened medical community understands that the cardioprotective and other benefits of statins outweigh the potential risks of these agents, even in patients with underlying CLD [6] .
In this issue of Digestive Diseases and Sciences, Kumar et al. [7] from Boston take these benefits of statins an important step further. By demonstrating a significant reduction in the risk of hepatic decompensation and mortality rates among cirrhotics who took a statin for at least 3 months, they have provided important outcomes data that add to a growing database supporting the safe and favorable use of statins in patients with advanced liver disease [1-4, 6, 8, 9] . The authors retrospectively compared 81 patients with biopsy-proven cirrhosis [the majority of whom were Child-Pugh-Turcotte (CPT) class A or B] who took statins for at least 3 months and were followed for up to 10 years. The control group, composed of cirrhotics who did not take statins, was well matched in a 2:1 ratio. The investigators report that over this time period, the primary endpoint of overall mortality in the statin group was significantly lower (37 %) compared to 50.6 % in the controls. Only two individuals (2.4 %) taking statins received a liver transplant compared to 18 % in the control group. Similarly, the secondary endpoint of hepatic decompensation was also statistically lower in those on a statin (30 %) compared to the controls (40.5 %).
Improved Outcomes in Cirrhotics on Statins
A number of additional interesting observations were made from this retrospective cohort study that confirm other published reports. The cause of death was infection and malignancy in both groups, with no significant differences between the two cohorts, in whom hepatocellular carcinoma (HCC) was present at baseline in 11 and 12 %, respectively. Interestingly, while ascites was observed more often in the control group (31 vs 16 %), the effect on variceal bleeding was the opposite, with a higher rate reported in those taking statins (11 vs 2 %). Since just over one-third of the patients had varices at the time of enrollment, the failure to reduce bleeding from varices was an unexpected and unexplained finding, especially since statins can reduce portal pressure after just 1 month of use [10] . There were no differences between the two groups in terms of developing jaundice or hepatic encephalopathy. Just over half of the patients were diabetic, consistent with the most common etiologies of cirrhosis in the two cohorts being non-alcoholic fatty liver disease (NAFLD) or cryptogenic cirrhosis; the latter often related to NAFLD.
Thus, the authors have described what is essentially a natural history study on the use of statins in a cirrhotic population, although at the end of 10 years, only 15 % of the statin cohort and only 10 % of the controls were still being followed.
There were no apparent differences noted in the two major outcomes based on the type, dose or duration of the several statins used. Nevertheless, the duration of statin use needed to provide the benefits of preventing hepatic decompensation and prolonging survival cannot be determined from the discussed study, as the investigators did not analyze these outcomes for statins taken for more than 3 months. They justified the 3-month time frame based on Abraldes et al. [10] who reported a significant reduction in the hepatic venous pressure gradient after just 1 month of daily simvastatin. Nevertheless, their study leaves open the question of whether long-term use (i.e., years) of a statin provides any ongoing, additional or cumulative benefits compared to relatively short-term use (i.e., months).
The reduction in mortality was attributed by the investigators directly to one or more effects of the statins, since, according to univariate and multivariate analyses, coronary artery disease, diabetes, the presence of HCC, fatty liver or MELD scores did not influence outcome. Nonetheless, one of the limitations of this retrospective analysis was that onethird of both groups did not have a cause of death listed, which could bias data interpretation. Also of interest was that the use of a beta blocker at baseline was associated with a seemingly paradoxically increased risk of hepatic decompensation. As the investigators acknowledge, however, they only recorded whether or not a beta blocker was being taken at baseline, and disappointingly do not provide any information about whether these agents were continued or discontinued during the study. As a result, the risk of decompensation and mortality associated with a beta blocker in concert with a statin cannot be determined. Perhaps some patients stopped taking a beta blocker during the course of the study. Such knowledge might also help explain why the risk of variceal hemorrhage was not reduced among the statin users, despite the expected reduction in portal pressure attributed to their use [10] . Yet another limitation of their analysis involved the inability of the investigators to provide information regarding the efficacy of statins on the baseline levels of total cholesterol or LDL, as these data were not collected. It can be inferred that they were likely reduced, since statins maintain their cholesterol-lowering efficacy in CLD, up through at least CPT class A cirrhotic patients [4] .
How to Monitor LAEs in Patients with Cirrhosis Taking a Statin?
Although the hepatotoxicity observed in animals during statin development led to the requirement for liver enzyme monitoring in patients, numerous studies published in the past several years have emphasized the safety of statins in patients with underlying CLD [1] [2] [3] [4] 6] . Furthermore, statins prevent HCC among other malignancies [11] [12] [13] . Beneficial effects of statins in patients with chronic hepatitis C suggest that these compounds have specific antiviral effects of as well [14] . While the FDA has eliminated the need for liver enzyme monitoring in patients who have normal baseline liver tests [5] , the question remains how patients with underlying liver disease or increased liver tests at baseline should be monitored while taking statins. It should be remembered that not all increases in aminotransferases necessarily reflect hepatotoxicity among statin users. In patients in whom myalgias may be present, finding abnormal muscle enzymes can help establish the etiology of a high AST, which is preferentially increased initially compared to ALT in those with muscle injury [15] .
Subjects with underlying NAFLD and chronic hepatitis C among other CLDs tolerated high-dose pravastatin well with a doubling of an increased baseline ALT or AST (with up to five times the upper limits of normal permitted at enrollment) observed in only about half the number of statin recipients compared to placebo-treated patients with hypercholesterolemia over a 36-week treatment period (7.5 vs 12 %) [4] . A number of these patients had cirrhosis, but all were CPT class A, as class B and class C were an exclusion. The current analysis by Kumar et al. [7] extends these observations of using a statin in patients with more advanced cirrhosis by including those with CPT class B and class C cirrhosis, although the number of individuals who was class B or C was only about 30 % of the total, with nearly all being class B. Only one class C patient was in the cohort receiving statins. Therefore, while little can be determined about the safety and potential benefits of statins in patients with the most advanced cirrhosis, MELD scores correlated well with the CPT classification in the mortality analysis for class A and class B subjects.
Biopsy-Proven Versus Clinically Diagnosed Cirrhosis
Kumar et al. [7] chose to evaluate only patients with biopsy-proven cirrhosis, eschewing less invasive means of diagnosing advanced fibrosis. Yet, their results can likely be extrapolated to patients in clinical practice who have not undergone liver biopsy, as many noninvasive tests are available to aid in the diagnosis of cirrhosis, such as the FibroScan, are becoming more commonplace, replacing the need for liver biopsy in many clinical instances [16] . Given the increasing number of studies supporting the safe use of statins in patients with underlying liver disease [6] , including those with well-compensated cirrhosis [4] , the current findings seem applicable to any patient in whom cirrhosis is diagnosed clinically. The longer time to death for the cohort on statins of 10.8 years compared to 6.3 years in the control group suggests that these agents confer a substantial survival advantage. For the subgroup of CPT class A patients, the time to death was delayed even longer, being more than twice as long (14.4 years compared to 7 years) for the statin users as compared to nonusers [7] .
Are Statins the New Aspirin for the Twenty-First Century?
Statins reduce all-cause mortality, especially due to cardiovascular disease, in both high-risk and low-risk individuals [17] . Indeed, akin to the present study [7] , the cardiovascular benefits of lipid lowering with statins have actually been greater among patients with mild-to-moderately increased baseline levels of alanine aminotransferase (ALT) compared to individuals with normal ALT values [18] . Moreover, a recent review of the Third National Health and Nutrition Examination Survey (NHANES III) mortality files reported that statin use was also associated with a significantly lower rate of liver-related mortality compared to non-statin users [8] , which Kumar et al. [7] were able to confirm. Besides, there was no association between statin use and mortality from liver disease [8] , confirming the overall rarity of severe statin-related hepatotoxicity [19] . Similarly, although Kumar et al. [7] were unable to define the specific causes of infection leading to death among their cohort, the lower mortality rate they observed is also in keeping with an analysis of the US Veterans Health Administration database that suggests cirrhotic patients taking statins have a significantly reduced risk of developing serious infections [9] .
While Kumar et al. [7] were not able to assess any effect of statins on the subsequent development of HCC among their two cohorts, several case-control studies suggest a beneficial effect of statins in reducing the incidence of HCC in patients at risk due to viral hepatitis and diabetes [11] [12] [13] . As mentioned above, controlled observations support a significant reduction in portal hypertension with statins [10] , and antiviral effects of these medications have been increasingly reported [3, 14] .
Should Statins Be Routinely Prescribed to Patients with Cirrhosis?
With the addition of studies such as that by Kumar et al. [7] , perhaps we should be considering the empiric use of a statin in all cirrhotic patients, and not just those with hypercholesterolemia, as a means of prolonging survival, preventing decompensation and reducing the risk of developing HCC. Is such a scenario possible? While it would be easy to call for additional studies to confirm the findings of reduced mortality in cirrhotics receiving a statin before considering their routine use in this setting, the time and effort required to perform such long-term follow-up studies would be substantial. With the current literature supporting safe use in CLD [1] [2] [3] [4] 6] as well as substantial clinical benefits [6, [8] [9] [10] [11] [12] [13] [14] with no serious adverse consequences, we already have sufficient evidence to recommend statins in our patients with cirrhosis at this time. As the saying goes, ''The difficult we do immediately. The impossible takes a little longer.'' [20] . The study by Kumar and colleagues certainly helps to substantially shorten this time span.
